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[57] ABSTRACT

A slam-shut valve provides overpressure protection in a
pipeline in the event of regulator failure. The slam-shut
valve is normally held latched in the open position.
Overpressure or failure of the regulator will automati-
- cally trigger operation of the slam-shut valve to close
the same and prevent further passage of the gas through
the pipeline. The slam-shut valve is manually reset to
the open position once it has been triggered closed.

The Invention includes mounting the closing spring
upon the lever in loaded position. The latch lever forms
a subassembly, which in turn, is installed in the housing
of the slam-shut valve to operatively interconnect the
latch and release mechanisms and the reset mechanism.
Subsequent to installing the lever, one end of the loaded

closing spring is released from the lever to snap into '

position against the adjacent housing wall to bias the

- lever to the closed position. However, closing is nor-

mally prevented by the latch which releasably holds the

- lever in the open position.

The slam-shut valve has a valve 'housmg to which is
assembled a diaphragm housing. The lever will be in-

 stalled with the diaphragm housing removed. |
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1

CLOSING SPRING ASSEMIBLY FOR SLAM-SHUT
- VALVES .

Thls is a d1v1smn of apphcatlon Ser. No 692 164 filed

June 2, 1976 now U S. Pat. No. 4,067,095.
BACKGROUND OF THE INVENTION

Heretofore, the slam-shut valves of the prior art have
used various types of latches and/or levers with differ-
ent kinds of reset assemblies. In the prior art, when a
closing spring was associated with a lever, it would be
necessary to simultaneously assemble the spring to the
lever, and the lever to a pivot shaft. This type of instal-
lation is difficult, due to the nature of the assembly
which involves many mating parts, and also because its

10
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DESCRIPTION OF THE INVENTION
slam-shut valve, designated generally as 10, em-

.b_odying the present invention, is illustrated in FIG. 1

connected in a gas pipeline or system 12, upstream of a
pressure regulator 14. A pressure sensing line 16 is con-

‘nected to communicate the pressure in the pipeline 12
downstream of the pressure regulator 14 to the slam-
shut valve 10. When the pressure communicated by line
) 16 to the slam-shut valve 10 increases above a preset

“trip” pressure, the slam-shut valve 10 will automati-
cally trip, as more fully described hereinafter, to close

- the valve 10 and prevent any further flow to the down-

15

location occurs in a relatively maccesmble—close-quar-- |

tered-opening in the valve housmg

- SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
provide an improved closing spring assembly for slam-
shut valves which overcomes the prior art disadvan-
tages; which is simple, economical and reliable; which
mounts the closing spring on the lever to form a subas-
sembly; which has one end of the closing spring releas-
ably held within the latch lever of the reset assembly;
which uses a valve housing accessible through a remov-
ably connected diaphragm housing; which permits con-
nection of the lever to the reset shaft prior to release of
the one end of the closing spring from the lever to bias

the lever to a close position; and which permits installa- -

tion of the lever subassembly with the reset assembly
prior to activation of the closing spring and connectmn
of the diaphragm housing to valve housing.

Other objects and advantages will be apparent from

‘stream side thereof and of pipeline 12. Once the cause of

the overpressure condition has been corrected, the
slam-shut valve 10 can be manually reset by use of a
reset assembly, designated generally 18. The reset as-

- sembly is shown in FIG. 2 to be open in the solid line
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the following description of one embodiment of the

invention, and the novel features will be partlcu]arly
pointed out heremafter in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

This invention is illustrated in the accompanymg;

drawings in which:

FIG. 1 is a side elevatlonal view showmg a typlcal
installation with the slam-shut valve connected in a

pipeline upstream of and in series w1th a pressure regu- |

lator.

slam-shut valve embodying the closing spring assembly
of the present: invention.

FIG. 3 is a top plan view, taken along line 3—3 of
FIG.2.

FIG. 2 1s a sectional s1de elevatlonal v1ew of the'

representation, and to be closed i in the dotted lme repre-
sentation. | |
The slam-shut valve 10 has a housmg valve 20 formed
with annular radial flanges 22, 22 at either axial end
thereof, which serve to connect the slam-shut valve 10
to corresponding flanges 24 and 26 of the pipeline 12 by
studs 28, shown only in FIG. 1. |
~ The housing 20 as illustrated in FIGS. 2 and 3, in-
cludes a central flow passage 30 extending substantially
ana]ly for alignment with corresponding flow passages
in the pipeline 12. Flow passage 30 has an inlet portlon |
32 and an outlet portion 34, each of which, communi-
cate with a central valve chamber 36 therein. The
chamber 36 extends upwardly from the flow passage 30,
and terminates in an open top 38 of the housing 20,

which is enclosed by a diaphragm housing 40 with the

connection therebetween sealed by an O-ring 42. The
diaphragm housing 40 is connected to or disconnected
from the housmg 20 by the bolts 44, only one of wmch
is shown in FIG. 2. |

The portion of the chamber 36 which lies above the

flow passage 30 is bounded by a front wall 46, a rear

wall 48 and side walls 50 and 52, respectwely, as illus-

" trated in FIG. 3.

45

. The diaphragm housing lllustrated in FIG. 2 has an
upper porton 34 and a lower portion 56 interconnected

- by screws 58 to sandwich the peripheral edge of a dia-

50

FIG. 4 is a top plan view of the latch-lever subassem— |

bly of the present invention.
FIGS. § through 8 show top plan views of the steps

35

of installation of the lever subassembly with the reset
assembly, wherein FIG. 5 shows the lever subassembly

about to be disposed between a pair of mounting bosses
formed in the valve housing; FIG. 6 is an exploded view
showmg the latch-lever subassembly in position to re-

ceive the reset shaft; FIG. 7 shows the reset shaft con-

nected to-the lever subassembly prior to the closing
spring being released; FIG. 8 shows the reset assembly
with the closmg sprmg released and in 0perat1ve posi-
tion.

FIG. 9 is a side elevatmnal view, partly in sectlon of
a view taken along line 9—9 of FIG 4 |

65

phragm 60 therebetween. A pressure chamber 62 is

- formed in the interior of the lower portion 56 below the

diaphragm 60. The sensing line 16 is connected to and
communicates with the pressure chamber 62.

A release shaft 64 has a holding collar 66 engaged by
balls 68 which are radially restrained by a ball cage 70
affixed to and movable with the diaphragm 60. Over-
pressure communicated to chamber 62 will raise the
diaphragm 60 and ball cage 70 to permit the balls 68 to
release the collar 66 and allow the shaft 64 to drop
vertically downwardly to trip or release latch 72 affixed
to a lever 74. The lever 74 carries a valve element 76,
and upon release, moves from the open solid line posi-
tion shown in FIG. 2 to the closed dotted line position
in which the valve element sealmgly engages a valve
seat or seat ring 78 mounted in the outlet passage 34 to
prevent flow therethrough. Once the valve element 76

1s closed upon the seat 78, the slam-shut valve 10 must
‘be manually reset via the reset assembly 18 and rotation

of the reset shaft 80 which has hexagon heads 82 en-

- gageable with hexagon sockets 84 of the lever 74, thus

pivotally ralsmg the lever 74 to restore the shaft 64 in
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the held posmon and to relatch latch 72 therewith, as is
illustrated in FIG. 2.

The reset assembly 18 illustrated in FIGS. 2 and 3, 1s
composed of various subassemblies which include such
components as the reset shaft 80, which pivotally
carries the lever 74 to which is affixed the latch member
72 releasably held within a groove 75 of the release
shaft 64. Also, included is an equalizing valve 77 which
interconnects the lever 74 and the valve element or seat
disc 76 designed to coact with a valve seat or seat ring
78. The reset shaft 80 is mounted in a pair of bosses 86
and 88 formed on opposite side walls 50 and $2, respec-
tively of the upper portion of the central chamber 36 at
a location above and transverse to the central flow
passage 30.

The lever 132 illustrated in FIGS. 2,3 and 4, has a flat
body portion 90 with a downturned side flanges 92 and
94 which are narrow at the forward end and ear-shaped
at the end adjacent the reset shaft 80. The hexagon
sockets 84, 84 are sized to correspond to the hexagon
bolt heads 82 and 82 respectively, shown in FIG. 6, are
formed in the ear of each of the flanges 92 and 94, and
will permit the shank 98 of the shaft 80 to pass there-
through in assembly as described more fully hereinafter.
The latch 72 is riveted as at 100 to the underside of the

10
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- body 90 of the lever 74, and extends therefrom through

a slot 102 in a vertical direction to terminate in a bent
finger 104 which engages the flat lower surface of the
groove 75 as shown in FIG. 2, normally to hold the
lever 74 in a raised substantially horizontal position.

A closing spring 106 in assembled position will be
coiled about the shank 98 intermediate the bolt heads 82
and 82 of the reset shaft 80 to be confined between the
pair of ears of the flanges 92 and 94. The closing spring
106 has one end 108 thereof extending through an aper-
- ture 110 of the body 90 to hook the spring 106 to the
lever 74, while in the assembled position shown in
FIGS. 2 and 3, the other end 112 thereof pushes against
an end wall 45 to urge the lever 74 to pivot counter-
clockwise about the shaft 80 as viewed in FIG. 2 which

30

33

movement is normally prevented by the latch 72 engag-

ing the release shaft 64.

The lever 74 is illustrated in FIG 4 as a subassembly
wherein: the latch 72 is affixed at 100; the valve element
76 is interconnected to the body 90 by the shoulder

- screw 113 and nut 116 of the equalizer valve 77; and the

closing spring 106 has the end 108 hooked into the

45

aperture 110 and the end 112 detachably connected into

a substantially “L” shaped retention slot 114.
The slot 114 has a horizontal leg 116 and a vertical leg
118 which terminates at its upper end In an arcuate
setback 120, extending forwardly of and separated from
the horizontal leg 116 by an inwardly extending bulbous
projection 122. The area of the setback 120 is slightly
larger than the diameter of the spring 106, so that once
the end 112 is secured therein, it will bear against the
setback 120 and be prevented from accidental dislodge-
ment therefrom by projection 122. |
- The subassembly lever 74 will be assembled within
the valve housing 20 as depicted in the steps of assembly
of FIGS. § through 8, wherein the diaphragm housing
40 has either been removed or has not yet been con-
nected to the valve housing 20, but will be as shown in
FIG. 2 subsequent to completion of the installation of
the reset assembly 18 therein.
The subassembly lever 74 is shown in FIG. § about to
be placed between the oppositely formed internally
extending bosses 86 and 88. The closing spring 106 is

3
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4

coiled and extends between the flanges 92 and 94 of the
lever 74 by being craddled in position by its ends 108
and 112 held in compressed condition within aperture
110 and slot 114, respectlvely, as 1s illustrated in FIGS
4 and 9.

The reset shaft 80 illustrated in FIG 6 has a shank 98

which is disposed into and through the boss 88, the
lever 74 and closing spring 106 and the boss 86. The

leading end 124 has a threaded section of reduced diam-
eter to which a cage nut 126 and dust seal 128 is affixed.

The connection between the cage nut 126 and threaded

end 124 will join the nut 126 to the shaft 80 nonrota-

tively once such connection is complete. This is repre-
sented by threads at the end 124 being left handed, but
if desired, the connection could be keyed or otherwise
solidly joined. The other end 130 is rotatively disposed
within an inner sleeve end 132 of a shoulder nut 134
which is threadedly connected into the interior of boss
88 at its threaded section 136 to complete the assembly
of reset shaft 80 within the housing 20, as illustrated in
FIG. 7.

The releasable end 112 is shown in FIG. 7 still captive
within the slot 114, and it will continue to be so held
until after the complete installation of the reset shaft 80
mounts the lever 74 thereto. |

Thereafter, the end 112 will be pried out of the slot
114 to snap into assembled position against the front
wall 46 of the chamber 36. Until the release of the end
112 of the closing spring 106, the lever 74 was free to be
moved about and mounted within the reset assembly 18,
while the sprmg 10 is retained thereon in loaded COIldl-
tion. |

Subsequently, the diaphragm housing 40 will be con-
nected to the housing 20 as illustrated in FIG. 2, with

‘the latch 72 engagmg the release shaft 64 to hold the

reset assembly 18 in the open posmon

It will be understood that various changes in the
details, materials, arrangements of parts and operating
conditions which have been herein described and illus-
trated in order to explain the nature of the invention,
may be made by those skilled in the art wuhm the prin-
ciples and scope of the invention.

Havmg thus set forth the nature of the mventlon,
what is claimed herein is:

1. In the assembly of a slam-shut valve having a hous-
ing with a reset assembly mounted therein and including

‘a releasably-held lever pivotally mounted on a reset

shaft and carrying a valve element for closing a flow

‘passage in said valve upon release of the lever, the as-

sembly comprising:

(a) a chamber bounded by walls and formed in the
housing above the flow passage, and adapted to
receive the reset shaft and lever therein,

(b) the lever having a body portion with a slot formed
adjacent one end of the lever,

(c) a spring having one end connected to the lever,
and the other end releasably held thhm the slot,
and

(d) the releasable end of the spnng to remain in the
slot until after connection is made between the

- lever and reset shaft, and then being removed to
engage one wall of the chamber to bias the lever
toward the closed position.

2. The combination claimed in claim 1 wherein:

(a) the closing spring is coiled and held captive on the
underside of the body portion of the lever by its
upwardly extending ends, one being connected to
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5 o 6 o
| L . ~ (a) the chamber having an open top to permit the
the lever and the other being releasably held within reset to enclose the top of the chamber subsequent

1 to installation of the reset assembly therein.‘
the siot | | | 4. The combination claimed in claim 3 wheremn:
(b) the closing spring is connected to the lever prior 5 (a) the releasable slot is substantially “L”-shaped with

to the lever being connected to the reset shaft, and one leg extending inwardly from the end of the

' di ' the coil of the ~end from its intersection with said first leg, and p1
©) th? resej: shaft extendmg throughl & ~ (b) the parallel leg has the side adjacent the end
spring so as to interconnect the lever, the spring, j0 - arcuately shaped so as to receive and hold the
- | S . releasable leg of the spring umtil it is mechanically
and the shaft. | | | - removed from theslot. -
3. The combination claimed in claim 2 wherein: . * * * * 3
15
20
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lever, and the other leg extending parallel to the -
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